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Tail Lamp for Vehicle 



5 Field of the Invention 

This invention relates to a tail lamp for a vehicle, and more particularly to a tail 
lamp for a vehicle allowing simplification of the attachment structure and allowing 
improvement in the visibility from the rear. 



10 Background of the Invention 

A tail lamp apparatus including a position lamp and a stop lamp and a blinker 
lamp are typically at a rear portion of a vehicle such as a motorcycle. Generally, all or 
some of the position lamp, stop lamp and blinker lamp are formed as a unitary 
combination lamp. For example, Japanese Patent Laid-Open No. Hei 6-156341 proposes 

1 5 a lamp apparatus wherein a position lamp and a blinker lamp are formed as a unitary 
combination lamp and a high mount lamp, that is, a stop lamp, is attached above the 
combination lamp^. The stop lamp is formed from a plurality of light emitting diodes 
(LEDs) arranged in a horizontal row above the combination lamp. 

The conventional lamp apparatus described above can be formed with a reduced 

20 upward and downward height because the LEDs are arranged in a horizontal row. 

However, this configuration is limited in variations for the appearance of the rear portion 
of the vehicle body. 

Further, according to the conventional tail lamp apparatus, since a bulb and the 
LEDs which form the lamp apparatus are attached to a rear body cover, the shape of the 
25 rear body cover is complicated, and as a result, the shape of a rear cowl to be coupled to 
the rear body cover is also complicated. Accordingly, the metal mold for producing the 
rear cowl is also complicated, and in some cases, rapping may be impossible. 

Therefore, a need exists for a lamp apparatus which can provide a good 
appearance to a rear portion of a vehicle body through a free layout. 
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A need also exists for a tail lamp for a vehicle which is simplified in shape and 
structure to facilitate an attaching operation thereof to a body frame, a cowl or the like. 

Finally, a need exists for a tail lamp for a vehicle which has good visibility and 
long life. 

5 

Summary of the Invention 

In an embodiment, a tail lamp for a vehicle is provided that includes a stop lamp 
disposed below a position lamp attached to a rear portion of a vehicle body and that the 
stop lamp is formed from a light emitting diode group disposed in an array including a 
10 substantially V-shaped row formed such that the opposite ends thereof are positioned 
higher than a central portion thereof. 

In an embodiment, a tail lamp for a vehicle is provided that has a plurality of light 
emitting diodes which form the light emitting diode group of the stop lamp disposed in a 
plurality of stages from an upper portion toward a lower portion of the vehicle body and 
1 5 disposed in a successively forwardly displaced relationship of the vehicle body from the 
upper portion to the lower portion. 

In an embodiment, a tail lamp includes a reflector provided at an upper portion of 
a base member attached to a rear portion of a vehicle body and a position lamp attached 
to the reflector, a stop lamp provided at a lower portion of the base member and formed 
20 from a plurality of light emitting diodes, and a lens adhered to the base member for 
covering the position lamp and the stop lamp. 

In an embodiment, a tail lamp for a vehicle has a base member with, on a 
peripheral edge thereof, a flat joining face attached to the rear portion of the vehicle 
body. 

25 In an embodiment, a tail lamp for a vehicle has light emitting diodes attached to a 

board provided on a base member, and the board is disposed in a plurality of stages from 
an upper portion to a lower portion of the vehicle body and is disposed in a successively 
forwardly displaced relationship of the vehicle body from the upper portion to the lower 
portion. 
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In an embodiment, a tail lamp for a vehicle has a lens that is divided into a lens 
for the position lamp and a lens for the stop lamp, and a boundary line between the lens 
for the stop lamp and the lens for the position lamp above the lens for the stop lamp is 
formed in a substantially V shape. 
5 In an embodiment, a tail lamp for a vehicle has a position lamp that is formed 

from light emitting diodes, and the stop lamp is energized when the vehicle is not braked 
with electric current that is lower than when the vehicle is braked, so as to function as a 
second position lamp together with the position lamp. 



10 Drawings 

The invention may be more completely understood in connection with the 
following drawings, in which: 

FIG. 1 is a front elevational view of a tail lamp according to a first embodiment of 
the present invention. 

15 FIG. 2 is a side elevational view of a motorcycle to which the tail lamps according 

to the first and second embodiments of the present invention are suitably applied. 

FIG. 3 is a plan view of the tail lamp according to the first embodiment of the 
present invention. 

FIG. 4 is a side elevational view of the tail lamp according to the first 
20 embodiment of the present invention. 

FIG. 5 is a rear elevational view of the tail lamp according to the first embodiment 
of the present invention. 

FIG. 6 is a sectional view taken along line A-A of FIG. 1. 

FIG. 7 is a model view showing a lighting pattern upon normal running. 
25 FIG. 8 is a model view showing a lighting pattern upon braking of a vehicle. 

FIG. 9 is a front elevational view of a tail lamp according to a second embodiment 
of the present invention. 

FIG. 10 is a plan view of the tail lamp according to the second embodiment of the 
present invention. 
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FIG. 1 1 is a side elevational view of the tail lamp according to the second 
embodiment of the present invention. 

FIG. 12 is a sectional view taken along line B-B of FIG. 9. 

FIG. 13 is a sectional view taken along line C-C of FIG. 9. 
5 FIG. 14 is a perspective view of the tail lamp according to the second 

embodiment as viewed from forwardly below. 

FIG. 15 is a perspective view of the tail lamp according to the second 
embodiment as viewed from leftwardly below. 

While the invention is susceptible to various modifications and alternative forms, 
10 specifics thereof have been shown by way of example and drawings, and will be 

described in detail. It should be understood, however, that the invention is not limited to 
the particular embodiments described. On the contrary, the intention is to cover 
modifications, equivalents, and alternatives falling within the spirit and scope of the 
invention. 

15 

Detailed Description of the Invention 

In an embodiment, the stop lamp is laid out with a width in the upward and 
downward directions in an array including a substantially V-shaped row. Therefore, 
different from a stop lamp with a horizontal row, the visibility of the stop lamp as viewed 

20 from an obliquely rearwardly upward position is good although the stop lamp is disposed 
at a lower portion of the tail lamp, that is, below the position lamp. Particularly because 
of a high responsibility and sharp light emission of the light emitting diodes, a high 
degree of visibility is obtained. Further, according to an embodiment, since the stop lamp 
can be laid out three-dimensionally such that it extends along a lower face of a rear body 

25 cover of the vehicle body, it is superior in appearance. Further, since the light emitting 
diodes are arranged two-dimensionally such that the stop lamp can be formed from a 
large number of light emitting diodes, a light emitting face of a wide area can be assured, 
and the visibility is augmented. 

Further, in an embodiment, the light emitting diodes are arranged obliquely such 

30 that they go down stepwise from the backward to the front of the vehicle body and they 



can be laid out along a rear body cover having an inclined outline. Further, since the 
light emitting diodes are disposed three-dimensionally, a light emitting face of a large 
area can be assured, and the visibility is augmented. 

In an embodiment, an assembly wherein the position lamp and the stop lamp are 
5 attached to the base member so as to form a unitary member can be attached to the rear 
portion of the vehicle body. Since the joining face of the base member with the rear 
portion of the vehicle body has a flattened shape, in an embodiment, shaping of the rear 
body cover and so forth of the vehicle body is easy. 

A sense of unity can be provided to light emitting faces of the position lamp and 
10 the stop lamp. Accordingly, a vehicle body image of a new sense by synthesis of lights 
different from each other from the bulb and the light emitting diodes can be produced. 

In an embodiment, where the stop lamp functions as a position lamp, a high 
degree of visibility can be anticipated through lighting of the great number of light 
emitting diodes. Where the lamp to be used as the position lamp is formed from LEDs, a 
15 sufficiently high luminance as the position lamp can be obtained. Further, a longer life 
can be achieved when compared with an alternative configuration that uses a bulb. 

High visibility preferably for a stop lamp can be obtained through a high 
responsibility and sharp light emission of the light emitting diodes. 

In the following, an embodiment of the present invention is described with 
20 reference to the drawings. FIG. 2 is a side elevational view of a motorcycle including a 
tail lamp according to an embodiment of the present invention. Referring to FIG. 2, the 
motorcycle 1 includes a body frame which in turn includes a head pipe 10 positioned at a 
front portion of a vehicle body, a main frame 1 1 extending rearwardly downwards from 
the head pipe 10, and a lower frame 12 coupled at a front end thereof to a lower end of 
25 the main frame 1 1 and extending rearwardly. A rear portion of the lower frame 12 
further extends upwardly and forms a rear frame 13. 

A handle bar 2 is provided on a top bridge connected to an upper portion of the 
head pipe 10. A front wheel 3 is supported by a front fork 14 extending downwardly 
from the head pipe 10. An engine 4 is carried between the main frame 1 1 and the lower 
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frame 12. The engine 4 may be a water-cooled four-cylinder engine, and a radiator 5 is 
provided forwardly of the engine 4. 

A rear wheel 7 is supported on a stay 6 which extends rearwardly from the body 
frame, and power is transmitted from the engine 4 to the rear wheel 7 through a 
5 transmission and a clutch. An exhaust pipe 41 of the engine 4 extends rearwardly and is 
connected to a pair of mufflers 42. The mufflers 42 are provided on the left and right of 
the vehicle body. 

A fuel tank 8 is provided above the engine 4, and a seat 9 is positioned at an upper 
portion of the rear frame 13 rearwardly of the fuel tank 8. A lower portion of the seat 9 is 

10 covered with a rear cover 15. A tail lamp 18 is attached to a rear portion of the rear cover 
15. A front portion of the vehicle body is covered with a cowl 16, and a headlamp is 
built in a front portion of the cowl 16. Further, a windshield 17 is provided at an upper 
portion of the cowl 16, and a pair of back mirrors 19 are provided on the windshield 17 
such that they are distributed leftwardly and rightwardly. 

15 Subsequently, a configuration of the tail lamp 18 is described in detail. FIG. 1 is 

a front elevational view of the tail lamp 18 according to a first embodiment of the present 
invention (that is, a view of the tail lamp 18 as viewed from the backward of the vehicle 
body). FIG. 3 is a plan view of the tail lamp 18. FIG. 4 is a right side elevational view of 
the tail lamp 18. FIG. 5 is a rear elevational view of the tail lamp. FIG. 6 is a sectional 

20 view taken along line A-A of FIG. 1. The tail lamp 18 has a generally mountain-like 
shape wherein it has a comparatively small width (size in the vehicle widthwise 
direction) at an upper portion thereof but has a comparatively great width at a lower 
portion thereof as shown in FIG. 1. The tail lamp 18 includes an upper lamp portion 20 
serving as a position lamp and a lower lamp portion 21 serving as a stop lamp. In 

25 particular, the tail lamp 18 is a combination lamp wherein the position lamp and the stop 
lamp are integrated into a unitary member, and a base 22 attached to the vehicle body and 
a lens 23 adhered to a front face of the base 22 by suitable adhering means such as 
ultrasonic welding. 

Particularly, the lens 23 includes an upper lens portion 231 for the position lamp 
30 provided at an upper location and a lower lens portion for the stop lamp provided at a 



lower location, and a boundary line K between the lens portions 231 and 232 forms a V 
shape. While the lens portions 231 and 232 are disposed at the upper and lower locations 
for the upper lamp portion 20 and the lower map portion 21, respectively, they are 
positioned adjacent each other to maintain a sense of unity. In particular, the lower lens 
5 portion 232 is disposed in such a manner that it envelopes the lower half of the upper lens 
portion 23 1 so that, upon lighting, the position lamp and the stop lamp further provide a 
sense of unity. 

The upper lamp portion 20 includes a reflector 201, an LED 24 disposed at a 
focus of the reflector 201, and a lens 25 disposed in front of the LED 24. The LED 24 is 

10 secured to the base 22. The lens 25 is fitted in a hole 201a formed in the reflector 201 
and is engaged at pawls 25 1 thereof with an end portion of the hole 201a. 

The lower lamp portion 21 includes a plurality of (for example, 12) LEDs 211. 
The LEDs 21 1 are disposed generally in a substantially V shape. Six LEDs 21 1 are 
disposed in a horizontally elongated fashion in a substantially V shape in a row in an 

15 upper stage, and two and one LEDs 21 1 are disposed in a distributed manner on each of 
the left and right sides in middle and lower stages, respectively. The LEDs 21 1 are 
attached to a board 213 secured to the base 22. The board 213 is provided in a plurality 
of (for example, 3) stages in the upward and downward direction and is disposed such 
that a portion thereof in a lower stage, that is, a lower portion thereof, is displaced 

20 forwardly with respect to another portion thereof in an upper state, that is, a higher 

portion thereof. Where the LEDs 21 1 are disposed three-dimensionally in the forward 
and backward direction with respect to the vehicle body in this manner, the lamp 
apparatus can be applied to the shape of the lower face of the lower cover 1 5 (See FIG. 
2), that is, to a sloped face having an ascending inclination at a location rather near to the 

25 vehicle body, and besides can be provided with a great area. 

The base 22 positioned on the rear face side of the tail lamp 18, that is, positioned 
forwardly of the vehicle body, has bosses 26, 26 and 27, 27 provided therein into which 
screws for assembling the base 22 to the rear cover 15 of the vehicle body are screwed. 
The bosses 26, 26 have threaded holes extending upwardly and downwardly, and the 

30 bosses 27, 27 have threaded holes extending horizontally, that is, in the forward and 



backward directions of the vehicle body. The base 22 has a flat peripheral edge 28. 
When the base 22 is screwed to the vehicle body, the peripheral edge 28 contacts in an 
opposing relationship with the rear cover 15 to integrate the tail lamp 18 with the vehicle 
body. 

5 The LED 24 of the upper lamp portion 20 and the LEDs 21 1 of the lower lamp 

portion 21 are connected to a power supply apparatus not shown through a cable 29 and a 
coupler 30. The coupler 30 contains a terminal P connected to the LED 24, a terminal S 
connected to the LEDs 211 and a grounding terminal G. A locating face (seat) 31 for the 
LED 24 is formed on the rear face of the base 22. Also a grommet 32 for retaining the 

10 cable 29 and a boss 33 in which a hole for bleeding air in the inside of the tail lamp 18 is 
formed are provided on the rear face of the base 22. 

FIGS. 7 and 8 are model views showing lighting patterns of the tail lamp. FIG. 7 
illustrates a lighting pattern of the tail lamp in a state wherein the entire tail lamp (upper 
lamp portion 20 and lower lamp portion 21) is lit as a position lamp while FIG. 8 

1 5 illustrates another lighting pattern in another state wherein the upper lamp portion 20 of 
the tail lamp is lit as a position lamp while the lower lamp portion is lit as a stop lamp. 

In the state of FIG. 7, electric current is supplied such that the LED 24 of the 
upper lamp portion 20 of the tail lamp 18 and the LEDs 21 1 of the lower lamp portion 21 
are lit with a substantially equal brightness, and the entire tail lamp 18 functions as a 

20 position lamp. Meanwhile, in the state of FIG. 8, electric current higher than that when 
the LEDs 21 1 of the lower lamp portion 21 are lit as a position lamp is supplied to the 
LEDs 21 1 of the lower lamp portion 21 upon braking operation of the vehicle. 
Accordingly, the upper lamp portion 20 of the tail lamp 18 functions as a position lamp 
while the lower lamp portion 21 lights more brightly and functions as a stop lamp. 

25 Next, a second embodiment of the present invention is described. FIG. 9 is a 

front elevational view of a tail lamp 18 according to the second embodiment. FIG. 10 is 
a plan view of the tail lamp 18. FIG. 1 1 is a right side elevational view of the tail lamp 
18. FIG. 12 is a sectional view taken along line B-B of FIG. 9. FIG. 13 is a sectional 
view taken along line C-C of FIG. 9. As shown in FIG. 9, the tail lamp 18 is a 

30 combination lamp having a generally mountain-like shape wherein an upper lamp portion 
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20 serving as a position lamp and a lower lamp portion 21 serving as a stop lamp are 
integrated into a unitary member. The tail lamp 18 includes a base 22 attached to a 
vehicle body and a lens 23 provided on a front face of the base 22. 

The upper lamp portion 20 includes a reflector 201 and a bulb 202 disposed at a 
5 focus of the reflector 201. An upper lens portion 231 of the lens 23 is attached to a front 
edge of the reflector 201. The bulb 202 is mounted on a holder 204 secured to the 
reflector 201 and is connected to a power supply apparatus through a cable and a coupler 
similarly to that shown in FIG. 4. 

The lower lamp portion 21 includes a plurality of LEDs 211, and a lower lens 
10 portion 232 disposed forwardly of the LEDs 211. In the present embodiment, 12 LEDs 
211 are disposed generally in a substantially V shape. Six LEDs 21 1 are disposed in a 
horizontally elongated fashion in a row in an upper stage, and two and one LEDs 211 are 
disposed in a distributed manner on each of the left and right sides in middle and lower 
stages, respectively. 

15 While the upper lens portion 231 corresponds to the upper lamp portion 20 and 

the lower lens portion 232 corresponds to the lower lamp portion 21, they are positioned 
adjacent each other to maintain a sense of unity. Particularly, since a boundary line K 
between the lens 20 and the lens 21 has a V shape and the lower lens 212 envelopes the 
lower half of the upper lens 203, a further sense of unity is provided upon lighting. 

20 The reflector 201 is formed as part of the base 22, and a board 213 for mounting 

the LEDs 211 thereon is attached to another portion of the base 22 connecting to the 
reflector 201. The LEDs 21 1 are secured to the board 213. 

As shown in FIG. 13 (sectional view taken along line C-C of FIG. 9), the board 
213 is provided in a plurality of stages in the upward and downward directions, and a 

25 lower one of them is disposed in a forwardly displaced relationship of the vehicle body 
with respect to an upper one of them. Since the LEDs 21 1 are disposed three- 
dimensionally in the forward and backward directions on the vehicle body in this manner, 
the lamp apparatus can be applied to the shape of the lower face of the rear cover 15 
(refer to FIG. 2) and besides can be provided with a great area. 
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The upper lens portion 231 and the lower lens portion 232 are adhered to the base 
22 by such suitable joining means as, for example, ultrasonic welding. As can be 
recognized from FIG. 1 1, a peripheral edge 28 of the base 22 has a flat face. 
Accordingly, also a corresponding face of the rear cover 15 which is a joining plane 
5 between the base 22 and the rear cover 15 may be a flat plane. In other words, the shape 
of the body cover can be prevented from being complicated. 

FIG. 14 is a perspective view of the tail lamp according to the second 
embodiment as viewed from forwardly below, and FIG. 15 is a perspective view as 
viewed from leftwardly below with the lens 23 and the board 213 removed. As shown in 

10 both figures, a portion (base portion) 221 of the base 22 at which the board for the LEDs 
21 1 is disposed is formed in a stepwise shape and has a vapor deposited surface. The 
base portion 221 has vertical faces 221a to which the board 213 is attached. The vertical 
faces 221a are formed such that they are correctly directed rearwardly of the vehicle 
body. The vertical faces 221a are disposed such that the highest stage thereof is 

15 positioned at a comparatively rear portion of the vehicle body and each lower stage 
thereof is successively displaced forwardly of the vehicle body. Further, faces 221b 
orthogonal to the vertical faces 221a have a function of reflecting light of the LEDs 221 
to augment the visibility. 

Upon normal running, the bulb 202 of the upper lamp portion 20 and the LEDs 

20 21 1 of the lower lamp portion 21 of the tail lamp 18 of the second embodiment are all lit 
and play a function of a position lamp suitable for visibility from the backward. Then, in 
response to a braking operation, higher current than that upon normal running flows to 
the LEDs 21 1 of the lower lamp portion 21 so that they are lit brightly, and the LEDs 21 1 
achieve a function as a stop lamp. The lighting patterns are same as those shown in 

25 FIGS. 7 and 8. Light emitted from the bulb 202 of the upper lamp portion 20 is reflected 
by the reflector 201 to make the illumination light have a uniform brightness. 
Meanwhile, since the LEDs 21 1 in the lower lamp portion 21 respond in short time to the 
braking operation and are lit, the lower lamp portion 21 achieves a function as a stop 
lamp better. 



10 



Further, since the lens portion 231 of the upper lamp portion 20 and the lower lens 
portion 232 of the lower lamp portion 21 in the tail lamp 18 are positioned adjacent each 
other and the lower lens portion 232 envelopes the lower half of the upper lens portion 
231, the sense of unity between the upper lamp portion 20 and the lower lamp portion 21 
is augmented. Accordingly, through synthesis of uniform soft light from the bulb and 
sharp light from the LEDs, a vehicle body image of a new sense is formed. 

It is to be noted that, while, in the embodiments described above, the LEDs 21 1 
provided as a stop lamp are arranged in the array including the V-shaped row in the 
highest stage, the array is not limited to this but may be another array which has a width 
in the vertical direction, that is, in the upward and downward direction of the vehicle 
body such as, for example, a U-shaped or O-shaped array. 
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